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Introduction
In RAN2#105, the following is agreed
Ethernet header compression is beneficial in the context of IIOT
In the TP, remove “R2-1816765 indicates additional gains of removing padding when payload size is small”
In the TP remove “and are considered for further evaluation”
In the TP “Additional complexity of removing padding (i.e. Ethernet payload) is worth to be considered in Ethernet header compression must be justified” is changed to “Additional complexity of removing padding in Ethernet header compression must be justified.” 
There is R2 majority support for a dedicated HC scheme
Of the dedicated HC schemes, there is R2 majority support for Ethernet Header Compression specified by 3GPP/RAN2 (no ROHC profile). 
In RAN2#105bis, the following is agreed
We develop Ethernet header compression 100% in 3GPP TS (not by extending ROHC)
In RAN2#106, the following is agreed
Ethernet Header Compression (EHC) is configured per DRB, separately for UL and DL.
Use context ID concept such that compressor and decompressor associates a context ID with Ethernet header contents. 
Compression is done with following principle:
- For Ethernet flow resulting in creation of new context, compressor transmits at least one packet with full header and context id (to establish context in decompressor). 
- After above, compressor starts transmits compressed packets. FFS if multiple transmissions and/or feedback is needed.  
EHC header format is designed to include following mandatory fields: Context ID, Indication of header format (i.e. full header and compressed header), FFS other field, e.g. profile ID
In RAN2#107bis, the following is agreed 
The EHC function is in PDCP
The EHC header is located after the SDAP header, and it is ciphered 
The EHC can removes the following fields: SOURCE/DESTINATION ADDRESS, TYPE, and EHC do not support multiple formats
FFS: Pad removal 
For context establishment the compressor send the full header and the context ID via PDCP data PDU
ROHC and EHC are independent, e.g. from specification point of view they could both be configured for a DRB.
FFS if for context establishment the explicit feedback is sent via PDCP control PDU.
For context establishment the de-compressor sends an explicit feedback to the compressor after the establishment of the context, i.e. when a full header packet is received with a context id. 
For context establishment the explicit feedback includes the “Context ID”.
When the compressor receives the feedback it is confident that the context is successfully established, and from this time compressed header packets can be transmitted. 
FFS if EHC is allowed to be configured for a unidirectional link. 
[bookmark: OLE_LINK90][bookmark: OLE_LINK91]In this paper, we will discuss the left issue about Ethernet header compression and give our proposals. 
[bookmark: _Ref178064866]Discussion
Context Details
The key idea of compression would be to use an ID to represent the header fields, i.e., source / destination address, type / length, and Q-tag. The mapping of ID-to-header is stored at RX side, and thus decompression can be done based on the received ID. 
According to the achievements up to RAN2#107bis, context is established via PDCP data PDU for EHC. Potential contents includes Context ID and Indication of header format (i.e. full header and compressed header). Take ROHC design as a reference, the details are considered in the following:
· In order to differentiate the two formats (i.e. full header and compressed header), theoretically 1-bit is enough, ROHC adopt more bits for robustness and scalability, e.g., 8 bit for IR-DYN packet, to 1 bit for UO-0 packet type.
· For the ID, i.e., CID in ROHC, A small CID takes 4-bit for a value from 0 to 15, and a large CID takes 14 bits for a value from 0 to 16384. Therefore, 4-bit can be seen as baseline.
· [bookmark: _Toc16756058][bookmark: _Toc16609311][bookmark: _Toc7355981][bookmark: _Toc7356444][bookmark: _Toc7356457][bookmark: _Toc4000428][bookmark: _Toc4596518][bookmark: _Toc4746288]Since only one Ethernet header format is supported for EHC and profile ID is applicable to indicate the specific Ethernet frame format, e.g. which fields to be compressed, there is no need to include profile ID in Ethernet header. 
[bookmark: _Toc16756103][bookmark: _Toc20130724][bookmark: _Toc20490581][bookmark: _Toc20733732][bookmark: _Toc20829732][bookmark: _Toc20818298][bookmark: _Toc20897505][bookmark: _Toc20908822][bookmark: _Toc20908901][bookmark: _Toc20984821][bookmark: _Toc23416082][bookmark: _Toc24087498][bookmark: _Toc24087532][bookmark: _Toc24087576][bookmark: _Toc24108224][bookmark: _Toc24108818][bookmark: _Toc24108830][bookmark: _Toc24108868]1-bit Indication in EHC header is used for header format differentiation (i.e. full header and compressed header).
[bookmark: _Toc16609312][bookmark: _Toc16756059][bookmark: _Toc16756104][bookmark: _Toc20130725][bookmark: _Toc20490582][bookmark: _Toc20733733][bookmark: _Toc20829733][bookmark: _Toc20818299][bookmark: _Toc20897506][bookmark: _Toc20908823][bookmark: _Toc20908902][bookmark: _Toc20984822][bookmark: _Toc23416083][bookmark: _Toc24087499][bookmark: _Toc24087533][bookmark: _Toc24087577][bookmark: _Toc24108225][bookmark: _Toc24108819][bookmark: _Toc24108831][bookmark: _Toc24108869]4-bit indication in EHC header is used for CID.
Compression Details
[bookmark: OLE_LINK2]Look back to Ethernet frame format, MAC client Length/Type field can be represent as Type or Length. If the value of this field is larger than 1500, it is represent as Type. Otherwise, it is represent as Length. As we understood, LENGTH/TYPE field is represent as Type in vast majority of Ethernet networks. To simplify, in Rel-16, we prefer not to compress Length field. Accordingly, if the value of Length/Type field in the initial packet is larger than 1500, RX side knows that the field is represent as Type and it can be compressed in the future. Otherwise, RX side knows that the field is represent as Length and it will not be compressed in the future. 
Observation 1 [bookmark: _Toc24108222][bookmark: _Toc24108822][bookmark: _Toc24108828][bookmark: _Toc24108872]LENGTH/TYPE field is represent as Type in vast majority of Ethernet networks.
[bookmark: _Toc23416084][bookmark: _Toc24087500][bookmark: _Toc24087534][bookmark: _Toc24087578][bookmark: _Toc24108226][bookmark: _Toc24108820][bookmark: _Toc24108832][bookmark: _Toc24108870]No compression on Length field. 
According to the achievements in RAN2#107bis, feedback based trigger to initiate compressed header is supported. In details, when the compressor receives the feedback it is confident that the context is successfully established, and from this time compressed header packets can be transmitted.
As we understood, the mechanism can be implemented for the case where feedback link is available. However, considering both AM and UM are supported for IIoT, the unidirectional case also exists in 5G system, e.g. uni-directional UM RLC, or multi-cast, or sidelink. For this case, the status transition mechanism should be reconsidered. 
From our point of view, both bi-directional link and uni-directional link should be considered in EHC. Accordingly, to support uni-directional link, we need to support 1) non-feedback based trigger to initiate compressed header, 2) CRC in compressed header for decompress failure detection. 
Observation 2 [bookmark: _Toc23416080][bookmark: _Toc24087493][bookmark: _Toc20733730][bookmark: _Toc20897502][bookmark: _Toc20908818][bookmark: _Toc20908899][bookmark: _Toc20984819][bookmark: _Toc23416081][bookmark: _Toc24087494][bookmark: _Toc24108223][bookmark: _Toc24108823][bookmark: _Toc24108829][bookmark: _Toc24108873]The case where the feedback link is not available also exists in 5G system, e.g. the DRB is configured in uni-directional UM RLC to perform EHC.
[bookmark: _Toc20733740][bookmark: _Toc20818304][bookmark: _Toc20829740][bookmark: _Toc20897511][bookmark: _Toc20908828][bookmark: _Toc20908907][bookmark: _Toc20984827][bookmark: _Toc23416087][bookmark: _Toc24087504][bookmark: _Toc24087538][bookmark: _Toc24087582][bookmark: _Toc24108227][bookmark: _Toc24108821][bookmark: _Toc24108833][bookmark: _Toc24108871][bookmark: _Toc20733741][bookmark: _Toc20818305][bookmark: _Toc20829741]RAN2 discusses whether EHC is also designed for uni-directional link. If so, EHC needs to support 1) non-feedback based trigger to initiate compressed header, 2) CRC in compressed header for decompress failure detection.

Conclusion
We made the following observations:
Observation 1	LENGTH/TYPE field is represent as Type in vast majority of Ethernet networks.
Observation 2	The case where the feedback link is not available also exists in 5G system, e.g. the DRB is configured in uni-directional UM RLC to perform EHC.

And propose the following:
Proposal 1	1-bit Indication in EHC header is used for header format differentiation (i.e. full header and compressed header).
Proposal 2	4-bit indication in EHC header is used for CID.
Proposal 3	No compression on Length field.
Proposal 4	RAN2 discusses whether EHC is also designed for uni-directional link. If so, EHC needs to support 1) non-feedback based trigger to initiate compressed header, 2) CRC in compressed header for decompress failure detection.
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